This paper considers the stationary linear, space-dependent Boltzmann equation in the case of an interior source term together with an absorption term and general boundary re ections. First, mild L 1 -solutions are constructed as limits of iterate functions. Then an H-theorem on a relative entropy function of two different solutions is studied. Finally a generalized inequality (of Dorrozes-Guiraud type) for the boundary terms in the H-theorem is proved.
Introduction
The linear Boltzmann equation is frequently used for mathematical modelling in physics, (e.g. for discribing the neutron distribution in reactor physics, cf. 1]-4]).
One fundamental question concerns the large time behavior of the function f(x; v; t), representing the distribution of particles; in particular, the problem of convergence to a stationary equilibrium solution, when time goes to in nity. In our earlier papers 5]-8] we have studied such convergence to equilibrium for the space-dependent linear Boltzmann equation with general boundary conditions and general initial data, under the assumption of existence of a corresponding stationary solution. For the proofs we use iterate functions, de ned by an exponential form of the equation together with the boundary conditions, and we also use a general relative entropy functional for the quotient of the time dependent and the stationary solutions. Then a fundamental question in kinetics concerns the existence and uniqueness of stationary solutions to the space-dependent transport equation, with general collision mechanism (including the case of inverse power forces), together with general boundary conditions, (including the periodic, specular and di use cases). We will study this problem in the angular cut-o case, using our earlier methods with iterate functions F n (x; v), ( representing the distribution of particles having undergone at most n collisions, inside the body or at the boundary).
This will be done in the case of an interior source term 0 G(x; v), where 0 > 0 is a constant and G is a given function, together with an absorption term F (x; v); > 0, and general boundary re ections, (see Section 3). We will also (in Section 4) prove an H-theorem for a relative entropy function of two solutions with di erent (absorption) coe cients; in order to study the problem of convergence, when the coe cients go to zero. Finally (in Section 5) we give a generalization of an inequality of DorrozesGuiraud type for the boundary terms in the H-theorem. For bounded gain operators the problem of existence and uniqueness for solutions to the linear Boltzmann equation has been studied earlier by a di erent technique, cf. ref . 3] . But in our approach unbounded operators also are included, e.g. the case of hard inverse power collision forces.
Preliminaries
We consider the stationary transport equation for a distribution function F (x; v), de Now we get a monotonicity lemma, which is essential in the following, and which can be proved by induction. 
This solution, depending on ; 0 and , satis es the inequality (3.8). 3) The assumption LF For a proof of (3.10) we can multiply equation (3.3) by (1+v 2 ) =2 , and integrate, (using Green's formula) getting an equation analogous to (3.4) . Then the gain and loss terms can be estimated, using an inequality for the velocities in a binary collision, cf. 5],
(1 + (v 0 ) 2 ) =2 ? ( The function Y in (2.2) is here assumed to satisfy the following conditions For further details on boundedness of higher velocity moments, see 9], and also our earlier papers 5]-8].
An H-theorem (for a Relative Entropy function)
In this section we will prove an entropy theorem for the quotient of two solutions from Section 3, F and F , with coe cients , 0 ; and ; 0 ; respectively. So we start from the equations 
where
Then by integration of (4.3) using Green's formula, and also by the relation Remark. If k = c = c = 1, then we get the inequality in 2].
